
Web based Trouble Report system

3 parts of trouble report system

1. Report trouble
2. Fix problem
3. Analyze data



Form for reporting trouble



Trouble Report system home page



Report problem



Response
to problem



DIII-D Operating experience
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DIII-D FY99 OPERATIONS SCHEDULE
OCTOBER 98 NOVEMBER 98 DECEMBER 98 JANUARY 99

FEBRUARY 99 MARCH 99 APRIL 99 MAY 99

June 99 July 99 August 99 September 99

  Plasma physics Calibration or power testingStartup   Vent

DIII-D tokamak operated from 8:30 AM to 5:00 PM,
except on the days before inner Friday, where it is
operated 8:30 AM to 7:00 PM.



Definition of Availability

The tokamak is pulse on average every 13.5 minutes.
If the tokamak is not fired within a 15 minutes interval,
15 minutes of downtime is charged to the entity that 
caused the downtime.

If a shot is fired, but it is of no value to the scheduled
experiment 15 minutes of downtime is charged to the
diagnostic or equipment that made the shot worthless
for the scheduled experiment.

Availability is defined as (scheduled time - downtime)
divided by the scheduled time.



Year Days Sch Hours Sch Act. Hrs Avail. No shots shots/day shots/hour
FY91 111 883.00 625.75 71% 2786 25 4.5
FY92 69 563.25 439.75 78% 1861 27 4.2
FY93 83 665.50 476.25 72% 2107 25 4.4
FY94 47 393.00 295.25 75% 1396 30 4.7
FY95 70 601.75 470.75 78% 2212 32 4.7
FY96 83 708.25 550.00 78% 2435 29 4.4
FY97 61 527.50 299.75 57% 1274 21 4.3
FY98 78 675.25 511.75 76% 2224 29 4.3

Total 602 5017.50 3669.25 73% 16295 27 4.4

DIII-D Availability



Availability for the DIII-D tokamak 1987 - 1999
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Availability of the DIII-D tokamak has been fairly constant
over the years.



downtime per trouble and average time between 
trouble
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The average downtime for trouble and the average time between
troubles have decreases over the years, even though the facility
has become more complex.



Analysis of Data



A total of 3902 trouble reports with a total down time of 2409.16 hours been filed 

for the period 5/19/87 - 9/7/99.





Downtime for components



A few problems (33) accounts for more than 1/3
of the downtime.
Number of Trouble Reports
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SubGroup Max Power (MW) Downtime (hrs) CountOfTr
B Power supply 127 152 193
E Power supply 290 75 144
D2 Power supply 8 49 37
D1 Power supply 5 29 48
HV2 Power s upply 24 27 29
HV1 Power s upply 24 15 39
T2 Power supply 4 12 32
V1 Power supply 7 11 41
T1 Power supply 4 9 26

The downtime and number of trouble reports are dependent
on the size of the power supply and how much they are stressed.

The E power supply is only used at half its capability.



SCR failures

Year
Downtime 
(hrs)

Number 
of TRs

Downtime 
(hrs) per 
TR

Hours of actual 
ops

Average time 
between failures 
(hrs)

91 3.75 8 0.46 625.75 78
92 0 0 0 439.75
93 1.75 6 0.29 476.25 79
94 1.75 5 0.35 295.25 59
95 0.5 2 0.25 470.75 235
96 2 6 0.33 550.00 92
97 15.25 8 1.9 299.75 37
98 8.5 8 1.06 511.75 64

Total 33.5 43 0.78 3669.25 85



Mean time between SCR failure
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HX power conditioning units

Year
Downtime 
(hrs)

Number 
of TRs

Downtime 
(hrs) per 
TR

Hours of 
actual 
ops

Average time 
between failures 
(hrs)

91 3.75 11 0.34 625.75 57
92 4.00 6 0.66 439.75 73
93 8.25 17 0.48 476.25 28
94 2.25 5 0.45 295.25 59
95 4.00 8 0.50 470.75 59
96 4.75 11 0.43 550.00 50
97 19.50 9 2.16 299.75 33
98 23.75 23 1.03 511.75 22

Total 70.25 90 0.78 3669.25 41



Subgroup Total No. Downtime 
(Hours)

Av. Time 
between TR 
(Hours)

B Power supply 205 165 32
X Choppers 161 64 41
PCS 160 67 41
HX Choppers 153 89 43
Data Acquisition 151 53 43
E Power Supply 150 77 43

Average time between troubles and total downtime for 
some groups



Conclusions
• In spite of increasing complexity we have been able to keep

the availability of the DIII-D facility constant. The
preventive maintenance program is important.

• The downtime is evenly distributed between major, medium
and minor problem. The major problems have to be 
avoided for a reactor.

• Trouble report system is important to identify problems and
find cost effective ways to improve availability.

• A trouble report system should include all troubles, even
those that do not cause downtime, but it is hard to
enforce.


